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USE OF THE SAME

(57) A polymer particle coated with silica compris-
ing: a polymer particle derived from a polymerizable vi-
nyl-based monomer; and a silica film covering the pol-
ymer particle, which makes a surface of the polymer par-

Fig.1

POLYMER PARTICLE COATED WITH SILICA, METHOD FOR PRODUCING THE SAME AND

ticle expose so that an aperture ratio of 0.1 to 1 is pos-
sessed and a height h of the silica film and a diameter
D of the polymer particle coated with silica have a rela-
tionship of 0.5 < h/D < 1, wherein the silica film includes
a polyalkoxysiloxane oligomer condensate.
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Description
TECHNICAL FIELD

[0001] This invention relates to a polymer particle coated with silica, a method for producing the same, and use of
the same. More specifically, this invention relates to a polymer particle coated with silica having excellent light diffus-
ibility/reflectivity, a method for producing the same, and use of the same. The polymer particle coated with silica of this
invention can be particularly useful for a coating composition, a coated article, an optical member, a liquid crystal
display and a light diffusible molded article.

BACKGROUND ART

[0002] Conventionally, as a coating composition including a composition for a paint material, a composition with
particles blended therein has been used in order to attain various objects utilizing light diffusibility possessed by the
particles. For example, for the purpose of matting surfaces of various molded articles, there has been used a coating
composition in which inorganic particles such as silica particles or organic polymer particles (resin particles) are blend-
ed. Since a coated film obtained from the above coating composition has a surface on which irregularities are formed
and reflection of light is diffused, a surface is matted.

[0003] In addition, in an image display device used in a TV set, a personal computer, an electronic notebook, a
cellular phone, an amusement apparatus and the like, an optical sheet for diffusing transmitted light or reflected light
is used as a light diffusing sheet or an antiglare sheet. Also in this optical sheet, in order to diffuse the transmitted light
or the reflected light, a coated film is formed on a surface thereof. As a coating composition for forming the coated film
on the surface, there has been used a composition in which inorganic particles or resin particles are blended.

[0004] For example, in the light diffusing sheet for diffusing the transmitted light, as a coating composition, there has
been used a composition with particles of inorganic substances such as calcium carbonate and silica, or organic pol-
ymers such as polystyrene and silicone blended therein.

[0005] However, the inorganic particles have a problem of low dispersion stability in a binder solution, in particular,
a binder solution using a transparent binder such as a polymethyl methacrylate resin as a binder resin.

[0006] In addition, in a coating composition with organic polymer particles blended therein, dispersion stability is
better, but there is a problem that sufficient light diffusibility is not obtained.

[0007] On the other hand, in optical components such as an illumination apparatus cover, a lens, a light guiding
plate, a video disc, a screen for a projection television, and various molded articles such as a cosmetic container, a
front plate of a vending machine, a signboard, a merchandise display and a table container, in order to enhance a
merchandise value such as their aesthetic property, improvement of light diffusibility has been challenged by molding
the above articles using a raw material in which light diffusible particles are blended in a resin. In these molded articles,
various resins, in particular, thermoplastic resins such as a polycarbonate resin, a polystyrene resin and a polyacrylate
resin are used as a base material.

[0008] Conventionally, as the light diffusible particle used in the molded articles, there have been well-known inor-
ganic particles such as glass, calcium carbonate and silica, or resin particles such as a polyacrylate resin and a poly-
styrene resin.

[0009] However, these molded articles have a problem that transparency is degraded due to blend of the light dif-
fusible particles and, also, improvement in light diffusibility is not sufficient.

[0010] Inresponse to these problems, Japanese Patent No. 3,040,705 proposes a polymer particle containing smec-
tite, and Japanese Unexamined Patent Publication No. Hei 10(1998)-265580 proposes a composite particle in which
silica particles of 500 nm or less are dispersed in resin particles.

[0011] However, even a composition using one of the above particles as particles to be blended can not still provide
a coated article or a molded article having sufficient light diffusibility.

[0012] Additionally, in addition to those described in the above publications, a composite particle in which a surface
of a polymer particle is covered with other polymer or an inorganic material has been also known.

[0013] Among these, the latter composite particle in which the surface of the polymer particle is covered with the
inorganic material has an advantage that a refractive index at an interface between the polymer particle and the inor-
ganic material is made greater than a refractive index at an interface between the polymers of the former.

[0014] A composite particle in which a surface of polymer particle is covered with an inorganic material has been
reported, for example, in Japanese Unexamined Patent Publication No. Hei 5(1993)-170924. This publication describes
a composite particle in which a substance smaller than a particle of a thermoplastic substance and excellent in heat
resistance is immobilized on the particle of a thermoplastic substance. The composite particle is obtained by a me-
chanical shear force by raising a temperature of the particle of the thermoplastic substance to a softening temperature
or more, and stirring a substance excellent in heat resistance and the particle of the thermoplastic substance.
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[0015] The composite particle obtained by the method of Japanese Unexamined Patent Publication No. Hei 5(1993)-
170924 has a structure that the surface of the particle of the thermoplastic substance is approximately uniformly covered
with the substance excellent in heat resistance, has slightly improved in light diffusibility and reflectivity rather than the
particle of the thermoplastic substance as a raw material; however, further improvement is demanded.

[0016] In addition, in the above method, since a mechanical shear force is applied to the particle of the thermoplastic
substance, it is required that the particles of the thermoplastic substance endure this shear force, and there is a problem
that a usable substance is limited.

[0017] Furthermore, it is required that the particle of the thermoplastic substance is prepared in advance before
subjected to the method, and further omission of a step is desired from a viewpoint of saving of a manufacturing cost.

DISCLOSURE OF THE INVENTION

[0018] In order to solve the aforementioned problems, the present inventor intensively studied and, as a result, have
unexpectedly found that, by aqueous suspension-polymerizing a polymerizable vinyl-based monomer in the presence
of a polyalkoxysiloxane oligomer having no copolymerizability with the polymerizable vinyl-based monomer and, then,
condensing with the polyalkoxysiloxane oligomer, a silica film derived from the polyalkoxysiloxane oligomer can be
formed so that a surface of a polymer particle is exposed, and the resulting polymer particle coated with silica is excellent
in light diffusibility and reflectivity, which resulted in completion of this invention.

[0019] In addition, the present inventors have also found that the polymer particle coated with silica can impart
excellent light diffusibility and reflectivity to a coated article or a molded article by blending in a coating composition or
a molded article.

[0020] Thus, according to this invention, there is provided a polymer particle coated with silica comprising: a polymer
particle derived from a polymerizable vinyl-based monomer; and a silica film covering the polymer particle, which makes
a surface of the polymer particle expose so that an aperture ratio of 0.1 to 1 is possessed and a height h of the silica
film and a diameter D of the polymer particle coated with silica have a relationship of 0.5 < h/D < 1, wherein the silica
film includes a polyalkoxysiloxane oligomer condensate.

[0021] According to this invention, there is also provided a coating composition comprising: a polymer particle coated
with silica comprising a polymer particle derived from a polymerizable vinyl-based monomer, and a silica film covering
the polymer particle, which makes a surface of the polymer particle expose so that an aperture ratio of 0.1 to 1 is
possessed and a height h of the silica film and a diameter D of the polymer particle coated with silica have a relationship
of 0.5 < h/D < 1, the silica film including a polyalkoxysiloxane oligomer condensate; and a binder solution, wherein the
binder solution contains a binder resin and a solvent.

[0022] In addition, according to this invention, there are also provided a coated article in which the aforementioned
coating composition is coated on a substrate, an optical member in which the aforementioned coating composition is
coated on a transparent substrate, and a liquid crystal display in which the optical member is used.

[0023] Furthermore, according to this invention, there is also provided a light diffusible molded article comprising a
transparent resin and a polymer particle coated with silica, wherein the polymer particle coated with silica comprises
a polymer particle derived from a polymerizable vinyl-based monomer, and a silica film covering the polymer particle,
which makes a surface of the polymer particle expose so that an aperture ratio of 0.1 to 1 is possessed and a height
h of the silica film and a diameter D of the polymer particle coated with silica have a relationship of 0.5 <h/D < 1, and
the silica film includes a polyalkoxysiloxane oligomer condensate.

[0024] Still further, according to this invention, there is also provided a method for producing a polymer particle coated
with a silica film which makes a surface of the polymer particle expose so that an aperture ratio of 0.1 to 1 is possessed,
and a height h of the silica film and a diameter D of the polymer particle coated with silica have a relationship of 0.5 <
h/D < 1, the method comprising, in the following order, the steps of: uniformly mixing 100 parts by weight of a polym-
erizable vinyl-based monomer, 10 to 500 parts by weight of a polyalkoxysiloxane oligomer which is inert to the polym-
erizable vinyl-based monomer, and 0.01 to 10 parts by weight of a polymerization initiator to obtain a monomer com-
position; aqueous suspension-polymerizing the polymerizable vinyl-based monomer in the monomer composition in
the presence of a suspension stabilizer to obtain a polymer particle; and adding an acid or base catalyst to condense
the polyalkoxysiloxane oligomer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]
Fig. 1 is a schematic cross-sectional view of a polymer particle coated with silica of this invention.

Fig. 2 is a schematic cross-sectional view of a silica particle obtained by firing the polymer particle coated with
silica of this invention.
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Fig. 3 is a conceptual view for illustrating a method of measuring an aperture ratio in this invention.
Fig. 4 is a schematic cross-sectional view showing a sheet-like light diffusible molded article containing the polymer
particle coated with silica.

BEST MODE FOR CARRYING OUT THE INVENTION

[0026] The polymer particle coated with silica of this invention has a structure having anisotropy in which a surface
of a spherical or approximately spherical polymer particle 1 is coated (covered) with a silica film 2 so that an aperture
ratio is 0.1 to 1, as shown in a cross-sectional view of Fig. 1. In the figure, a reference number 3 means a polymer
particle coated with silica. By having such the structure, as compared with a particle having no anisotropy such as a
spherical silica particle, and a composite particle in which a surface of a polymer particle is completely coated with a
silica film, complicated light reflection and refraction occur and, as a result, strong light diffusibility and reflectivity can
be exhibited. When the aperture ratio of the silica film is less than 0.1, light diffusibility and reflectivity become poor
and, when the aperture ratio exceeds 1, peeling of the film easily occurs, being not preferable. The aperture ratio is
more preferably 0.1 to 0.8. The polymer particle coated with silica having an aperture ratio of 1 means that the silica
film covers approximately a half of the particle.

[0027] A method of measuring an aperture ratio will be described in EXAMPLES to be described later. Herein, as
an aperture ratio, the polymer particle coated with silica is fired to burn out the polymer particle to obtain a silica particle,
and an aperture ratio of the silica particle is used. The aperture ratio of the silica particle has a value strictly different
from the aperture ratio of the silica film in some cases, by shrinkage of the silica film at firing, or by lack of a thin region
at an end of a silica covering, but the present inventor confirmed that the aperture ratio of the silica film of the polymer
particle coated with silica is approximately consistent with the aperture ratio of the silica particle.

[0028] A height h of the silica film and a diameter D of the polymer particle coated with silica have a relationship of
0.5<h/D <1.When h/Dis 1, light diffusibility and reflectivity become poor, being not preferable. When h/D is less than
0.5, peeling of the film easily occurs, being not preferable.

[0029] A method of measuring h/D will be described in EXAMPLES. Herein, as h/D, the polymer particle coated with
silica is fired to burn out the polymer particle to obtain the silica particle, and h/D of the silica particle is used. And, the
h/D of the silica particle has a value strictly different from the h/D of the polymer particle coated with silica in some
cases, by shrinkage of the silica film at firing, or by lack of the thin region at an end of the silica covering. However,
the present inventors confirmed that the h/D of the polymer particle coated with silica is approximately consistent with
the h/D of the silica particle.

[0030] The polymer particle coated with silica of this invention will be described below by referencing a method for
producing the same.

[0031] First, the polymerizable vinyl-based monomer which can be used in this invention is not particularly limited.
Examples thereof include styrene and a derivative thereof such as styrene, o-methylstyrene, m-methylstyrene, p-meth-
ylstyrene, p-ethylstyrene, 2,4-dimethylstyrene, p-n-butylstyrene, p-tert-butylstyrene, p-n-hexylstyrene, p-n-octylsty-
rene, p-n-nonylstyrene, p-n-decylstyrene, p-n-dodecylstyrene, p-methoxystyrene, p-phenylstyrene, p-chlorostyrene,
and 3,4-dichlorostyrene, vinyl esters such as vinyl acetate, vinyl propionate, and vinyl butyrate, a-methylene aliphatic
monocarboxylic acid esters such as methyl acrylate, ethyl acrylate, propyl acrylate, n-butyl acrylate, isobutyl acrylate,
n-octyl acrylate, dodecyl acrylate, 2-ethylhexyl acrylate, stearyl acrylate, lauryl acrylate, 2-chloroethyl acrylate, phenyl
acrylate, methyl a-chloroacrylate, methyl methacrylate, ethyl methacrylate, propyl methacrylate, n-butyl methacrylate,
isobutyl methacrylate, n-octyl methacrylate, dodecyl methacrylate, 2-ethylhexyl methacrylate, stearyl methacrylate,
lauryl methacrylate, phenyl methacrylate, dimethylaminoethyl acrylate, dimethylaminoethyl methacrylate, diethylami-
noethyl acrylate, and diethylaminoethyl methacrylate, and acrylic acid and methacrylic acid derivatives such as acry-
lonitrile, methacrylonitrile, acrylamide, methacrylamide, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 2-hydrox-
yethyl methacrylate, and 2-hydroxypropyl methacrylate. Optionally, acrylic acid, methacrylic acid, maleic acid, and
fumaric acid may be used. Furthermore, these may be used by combining two or more.

[0032] In addition, vinyl ethers such as vinyl methyl ether, vinyl ethyl ether, and vinyl isobutyl ether, vinyl ketones
such as vinyl methyl ketone, vinyl hexyl ketone, and methyl isopropenyl ketone, N-vinyl compounds such as N-vinylpyr-
role, N-vinylcarbazole, N-vinylindole, and N-vinylpyrrolidone, and vinyl naphthalene salt may be used alone or in com-
bination of two or more in such a range that an effect of this invention is not prevented.

[0033] Among these, styrene and methyl methacrylate and the like which are inexpensive in a cost are preferable.
[0034] In addition, the polymer particle may be crosslinked with a monomer having two or more functional groups
such as ethylene glycol dimethacrylate, polyethylene glycol dimethacrylate, and divinylbenzene.

[0035] In particular, when the polymer particle coated with silica is used in a system containing an organic solvent,
it is preferable that the polymer particle is crosslinked. The amount of a preferable crosslinking agent (the aforemen-
tioned monomer having two or more function groups) to be added is preferably 1 to 50 parts by weight, particularly
preferably 3 to 40 parts by weight, per 100 parts by weight of the polymerizable vinyl-based monomer (monomer having
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one functional group). When the addition amount is less than 1 part by weight, the resulting polymer particle is dissolved
or swollen in the organic solvent in some cases, being not preferable.

[0036] In this invention, a polyalkoxysiloxane oligomer which is a precursor of the silica film is inert (means that it is
not copolymerized) to the polymerizable vinyl-based monomer, and the oligomer having the following structural formula
can be used.

l R=CH,;, C,H;, C;H,, C,H,

40>n>2

RO Si 0 R
k|1' Y,

n

R

[0037] Among the aforementioned structural formula, examples include oligomers of polymethoxysiloxane, poly-
ethoxysiloxane, polypropoxysiloxane, and polybutoxysiloxane. Among these, the polymethoxysiloxane oligomer, and
the polybutoxysiloxane oligomer which are hardly water-soluble and are better in phase separation with a resin are
preferable. Particularly preferable are the polymethoxysiloxane oligomer and the polybutoxysiloxane oligomer having
a weight-average molecular weight of 300 to 3000, more preferably 300 to 2000. When the weight-average molecular
weight is less than 300, or exceeds 3000, it becomes difficult to form the silica film in both cases, being not preferable.
[0038] The weight-average molecular weight is measured using GPC under the following conditions :

Column: "TSK GEL" (made by Tosoh Corp.)
G-1000H
G-2000H
G-4000H

Eluent: tetrahydrofuran

Eluting rate: 1 ml/min

Eluting temperature: 40°C

[0039] Inlow-molecular alkoxysiloxane in which nis 1 to 2 in the aforementioned molecular formula, such as tetram-
ethoxysilane and tetraethoxysilane, since water-solubility becomes strong by hydrolysis of a functional group, it be-
comes difficult to be stably present in a monomer droplet, being not preferable. In addition, the polyalkoxysiloxane
oligomer in which n is 40 or more in the aforementioned molecular formula is not preferable because compatibility with
the polymerizable vinyl-based monomer or condensability of itself is reduced.

[0040] The amount of the polyalkoxysiloxane oligomer to be added is preferably 10 to 500 parts by weight, further
preferably 20 to 300 parts by weight, per 100 parts by weight of the polymerizable vinyl-based monomer. When the
amount is less than 10 parts by weight, it is difficult to realize the covering state in this invention, being not preferable.
When the amount is more than 500 parts by weight, it is not preferable that the state of exposure of the polymer particle
is realized with difficulty.

[0041] In addition, for the purpose of imparting function of ultraviolet-ray absorption to these polyalkoxysiloxane
oligomers, a hydrolysable alkoxy metal compound other than a silicon series may be added.

[0042] For polymerizing the polymerizable vinyl-based monomer, a polymerization initiator is used. Examples of the
polymerization initiator include oil-soluble peroxide series polymerization initiator and azo series initiator which are
usually used in aqueous suspension polymerization. Specific examples include peroxide series polymerization initiators
such as benzoyl peroxide, lauroyl peroxide, octanoyl peroxide, benzoyl orthochloroperoxide, benzoyl orthomethox-
yperoxide, methyl ethyl ketone peroxide, diisopropyl peroxydicarbonate, cumene hydroperoxide, cyclohexanone per-
oxide, t-butyl hydroperoxide, and diisopropylbenzene hydroperoxide, and azo series initiators such as 2,2'-azobisisobu-
tyronitrile, 2,2'-azobis(2,4-dimethylvaleronitrile), 2,2'-azobis(2,3-dimethylbutyronitrile), 2,2'-azobis(2-methylbutyroni-
trile), 2,2'-azobis(2,3,3-trimethylbutyronitrile), 2,2'-azobis(2-isopropylbutyronitrile), 1,1'-azobis(cyclohexan-1-carboni-
trile), 2,2'-azobis(4-methoxy-2,4-dimethylvaleronitrile, (2-carbamoylazo)isobutyronitrile, 4,4'-azobis(4-cyanovaleric ac-
id), and dimethyl-2,2'-azobisisobutyrate.

[0043] Among these, 2,2'-azobisisobutyronitrile, 2,2'-azobis(2,4-dimethylvaleronitrile), benzoyl peroxide, lauroyl per-
oxide and the like are preferable in terms of a degradation rate of the polymerization initiator. The polymerization initiator
is used at preferably 0.01 to 10 parts by weight, more preferably 0.1 to 5.0 parts by weight, per 100 parts by weight of
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the polymerizable vinyl-based monomer. When the polymerization initiator is less than 0.15 parts by weight, it is difficult
to exert function of polymerization initiation. On the other hand, when the polymerization initiator is used at an amount
exceeding 10 parts by weight, this is not economical from a viewpoint of a cost.

[0044] In order to color the silica film, a metal oxide pigment such as titanium oxide, zinc oxide, magnesium oxide,
chromium oxide, and zirconium oxide may be used. However, an organic pigment, a metal hydroxide pigment, a dye
and the like are not preferable since a structure thereof is changed at sintering or burning.

[0045] The polymerizable vinyl-based monomer, the polyalkoxysiloxane oligomer, the polymerization initiator and
other component are uniformly mixed by the well-known method to obtain a monomer composition.

[0046] Then, examples of an aqueous medium for aqueous suspension-polymerizing the monomer composition in-
clude water, a mixed medium of water and a water-soluble solvent such as an alcohol. The amount of the aqueous
medium to be used is usually 100 to 1000 parts by weight per a total 100 parts by weight of the polymerizable vinyl-
based monomer and the polyalkoxysiloxane oligomer in order to stabilize a suspension polymerization particle.
[0047] In addition, in order to suppress generation of an emulsified particle in an aqueous system, a water-soluble
polymerization inhibitor such as nitrites, sulfites, hydroquinones, ascorbic acids, water-soluble vitamin Bs, citric acid,
and polyphenols may be used.

[0048] Furthermore, if necessary, a suspension stabilizer may be added to the aqueous medium. Examples thereof
include phosphate such as calcium phosphate, magnesium phosphate, aluminum phosphate, and zinc phosphate,
pyrophosphate such as calcium pyrophosphate, magnesium pyrophosphate, aluminum pyrophosphate, and zinc py-
rophosphate, and a dispersion stabilizer of a hardly water-soluble inorganic compound such as calcium carbonate,
magnesium carbonate, calcium hydroxide, magnesium hydroxide, aluminum hydroxide, calcium metasilicate, calcium
sulfate, barium sulfate, and colloidal silica. Among these, tri calcium phosphate, magnesium pyrophosphate and cal-
cium pyrophosphate obtained by a double decomposition production method, and colloidal silica are preferable since
the polymer particle can be stably obtained.

[0049] In addition, it is also possible to use a surfactant such as anionic surfactant, cationic surfactant, amphoteric
surfactant, and nonionic surfactant together with the aforementioned suspension stabilizer.

[0050] Examples of the anionic surfactant include a fatty acid oil such as sodium oleate, and potassium castor oil,
an alkyl sulfate ester salt such as sodium laurylsulfate, and ammonium laurylsulfate, an alkylbenzene sulfonate salt
such as sodium dodecylbenzenesulfonate, an alkylnaphthalenesulfonate salt, an alkanesulfonate salt, a dialkylsulfo-
succinate salt, an alkyl phosphate ester salt, a naphthalenesulfonic acid formalin condensate, and a polyoxyethylene
alkyl phenyl ether sulfate ester salt, a polyoxyethylene alkylsulfate ester salt and the like.

[0051] Examples of the nonionic surfactant include polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether,
polyoxyethylene fatty acid ester, sorbitan fatty acid ester, polyoxysorbitan fatty acid ester, polyoxyethylene alkylamine,
glycerin fatty acid ester, oxyethylene-oxypropylene blocked polymer and the like.

[0052] Examples of the cationic surfactant include alkylamine salt such as laurylamine acetate, and stearylamine
acetate, and quaternary ammonium salt such as lauryltrimethylammonium chloride, and the like.

[0053] Examples of the amphoteric surfactant include lauryldimethylamine oxide, and phosphate ester series or
phosphite ester series surfactant, and the like.

[0054] These suspension stabilizers and surfactants may be used alone, or in combination of two or more, and they
are used by appropriately adjusting selection and the use amount of the suspension stabilizer in view of a particle
diameter of the resulting polymer particle and dispersion stability at polymerization. Usually, the amount of the sus-
pension stabilizer to be used is 0.5 to 15 parts by weight per 100 parts by weight of the polymerizable vinyl-based
monomer, and the amount of the surfactant to be added is 0.001 to 0.1 parts by weight per 100 parts by weight of the
aqueous medium.

[0055] The monomer composition is added to the thus adjusted aqueous medium, and aqueous suspension polym-
erization is performed.

[0056] Examples of a method of dispersing the monomer composition include a method of directly adding the mon-
omer composition to the aqueous medium, and dispersing as a monomer droplet in the aqueous medium by a stirring
force of a propeller, and a method of dispersing using a homomixer which is a dispersing machine configured by a
rotor and a stator utilizing a high shear force, or an ultrasound dispersing machine, and the like. Among these, when
the monomer composition is dispersed with a high pressure-type dispersing machine utilizing collision between mon-
omer droplets or an impact force against a machine wall, such as a microfluidizer, and a nanomizer, or by a method
of pressing a monomer composition into an aqueous medium through a MPG (Micro Porous Glass) porous membrane,
it is preferable that a particle diameter is more uniformized.

[0057] Then, by heating the aqueous medium in which a monomer composition as a spherical monomer droplet is
dispersed, suspension polymerization is initiated. During a polymerization reaction, it is preferable to stir the aqueous
medium, and stirring may be mildly performed to such an extent that floating of a monomer droplet or settlement of
particles after polymerization can be prevented.

[0058] In suspension polymerization, the polymerization temperature is preferably about 30 to 100°C, more prefer-
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ably about 40 to 80°C. The time during which this polymerization temperature is retained is preferably about 0.1 to 20
hours.

[0059] When the boiling point of the polymerizable vinyl-based monomer or the polyalkoxysiloxane oligomer is around
a polymerization temperature or not lower than a polymerization temperature, it is preferable that polymerization is
performed under sealing or under pressure by using a pressure resistant polymerization facility such as an autoclave
so that the polymerizable vinyl-based monomer and the polyalkoxysiloxane oligomer are not volatilized.

[0060] Then, by condensing the polyalkoxysiloxane oligomer, the polymer particle coated with silica of this invention
can be obtained. Examples of the method of condensing the polyalkoxysiloxane oligomer include dehydration conden-
sation using an acid catalyst or a base catalyst. As the acid catalyst and the base catalyst, hydrochloric acid, sulfuric
acid, nitric acid, ammonia, sodium hydroxide, potassium hydroxide, and ammonium nitrate can be used. When a man-
ufacturing container is made of a steel or a stainless steel, sodium hydroxide and ammonia which are basic are pref-
erable from a viewpoint of corrosion. The amount of the catalyst to be added is preferably 0.01 to 30 parts by weight,
more preferably 1 to 15 parts by weight, per 100 parts by weight of the polyalkoxysiloxane oligomer.

[0061] After condensation, if necessary, the suspension stabilizer is degraded with hydrochloric acid, the polymer
particle coated with silica is separated as a hydrous cake by a method such as suction filtration, centrifugation dehy-
dration, centrifugation, pressure dehydration and, further, the resulting hydrous cake is washed with water, and dried,
thereby, an objective polymer particle coated with silica can be obtained.

[0062] As described above, since the method of this invention is not a method of applying a high shear force to cover
the polymer particle with the silica particle, even low heat resistant polymer particle having Tg (glass transition point)
of less than 80°C can be easily coated.

Examples of a polymer having Tg of lower than 80°C include polyethyl acrylate, poly n-butyl acrylate, polyisobutyl
acrylate, polylauryl acrylate, polystearyl acrylate, poly 2-ethylhexyl acrylate, polyethyl methacrylate, poly n-butyl meth-
acrylate, polyisobutyl methacrylate, polylauryl methacrylate, polystearyl methacrylate, poly 2-ethylhexyl methacrylate
and the like.

[0063] A size and a shape of the polymer particle coated with silica of this invention are not particularly limited.
According to the aforementioned method for producing the polymer particle coated with silica, the particle having the
volume-average particle diameter of 1 to 100 um can be obtained.

[0064] Herein, adjustment of the volume-average particle diameter of the particle can be performed by adjusting
condition for mixing the monomer composition and water, the addition amount of the suspension stabilizer or the sur-
factant, stirring condition for the stirrer, or dispersing condition.

[0065] The polymer particle coated with silica, composite particle, of this invention contains a silica film at preferably
10 to 500 parts by weight, more preferably 20 to 300 parts by weight, per 100 parts by weight of the polymer particle.
[0066] According to this invention, the polymer particle coated with silica having a specular reflectance (definition is
described in EXAMPLES) of 3 to 13% can be provided. This value is a value lower than about 14% when the polymer
particle is completely coated with the silica film, indicating that the polymer particle coated with silica of this invention
is excellent in light diffusibility and reflectivity. When a specular reflectance is 5 to 13%, light diffusibility and reflectivity
are particularly excellent.

[0067] In addition, a coating composition of this invention has a composition in that the aforementioned polymer
particle coated with silica is blended in a binder solution containing a binder resin and a solvent. Since the coating
composition of this invention is characterized in that the silica-film is provided so that a surface of the polymer particle
is exposed although its action is not clear, compatibility between, and dispersion stability of the polymer particle coated
with silica and the binder resin are excellent. In addition, in the polymer particle coated with silica, complicated light
reflection and refraction occur and, as a result, it is thought that more excellent light diffusibility is exhibited.

[0068] Furthermore, a coated article is excellent in dispersion stability of the particle and, moreover, excellent in light
diffusibility can be obtained using the coating composition of this invention.

[0069] The polymer particle coated with silica used in the coating composition has a volume-average particle diameter
of usually 1 to 100 um, preferably 3 to 50 um, further preferably 3 to 30 um. A method of measuring the volume-average
particle diameter is described in

EXAMPLES.

[0070] When the volume-average particle diameter of the polymer particle coated with silica is less than 1 um, there
is a possibility that sufficient light reflectivity is not obtained, being not preferable. When the diameter exceeds 100 um,
there is a possibility that appearance of a coated article is deteriorated, being not preferable.

[0071] As the binder resin constituting the binder solution, usually, a thermoplastic resin is used, and examples of
the thermoplastic resin include (meth)acrylic resin, alkyl (meth)acrylate-styrene copolymer resin, polycarbonate resin,
polyester resin, polyethylene resin, polypropylene resin, polystyrene resin, silicone resin, urethane resin, epoxy resin,
melamine resin, vinyl acetate resin, phenol resin, resorcin resin, butadiene acrylonitrile rubber and the like.
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[0072] Among these, when excellent transparency is required in a member after coating, such as the coating com-
position for an optical member, (meth)acrylic resin, alkyl (meth)acrylate-styrene copolymer resin, polycarbonate resin,
and polyester resin are preferable. These thermoplastic resins can be used alone, or in a combination of two or more.
[0073] The solvent constituting the binder solution is not particularly limited as far as solubility or dispersibility of the
binder resin is not problematic, and examples include one or two or more kinds of hydrocarbon solvents such as n-
butane, n-hexane, n-heptane, n-octane, isononane, n-decane, n-dodecane, cyclopentane, cyclohexane, and cyclob-
utane, ketone solvents such as acetone, methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone, and isophorone,
ester solvents such as ethyl acetate, and butyl acetate, ether alcohol solvents such as ethylene glycol monomethyl
ether acetate, ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, and diethylene glycol monoethyl ether,
alcohol solvents such as ethanol, isopropanol, n-butanol, and isobutanol, aromatic solvents such as toluene, xylene,
and catechol, water and the like.

[0074] In an aqueous binder solution using the solvent of water or an alcohol series, it is not necessary that the
binder resin is not completely dissolved in the solvent, but may be dispersed in a form of an emulsion or a dispersion.
[0075] Among the aforementioned exemplification, examples of the particularly preferably solvent include methyl
ethyl ketone, cyclohexanone, ethyl acetate, butyl acetate, and toluene in view of solubility of the binder resin, and a
drying rate after coating. In addition, as the aqueous emulsion or dispersion, an emulsion or a dispersion of an acryl
series or a polyester series is easily available, and transparency of a resin is high, being preferable.

[0076] In the coating composition of this invention, the amount of the polymer particle coated with silica to be blended
is usually 1 to 150 parts by weight, preferably 1 to 120 parts by weight, per 100 parts by weight of a binder resin.
[0077] Whenthe amountis 1 part by weight or more, more sufficient light diffusibility and light reflectivity are obtained.
When the amount is 150 parts by weight or less, there is no possibility that dispersion stability of the composite particle
and adherablity to the adhered such as a substrate are reduced.

[0078] Inthe case of a diffusion sheet for diffusing transmitted light composed of a transparent substrate and a coated
article, the amount of the polymer particle coated with silica in the coating composition to be blended is preferably 20
to 120 parts by weight, more preferably 20 to 100 parts by weight, per 100 parts by weight of the binder resin. In the
case of an antiglare sheet for diffusing reflected light, the amount is preferably 1 to 30 parts by weight, more preferably
5 to 30 parts by weight.

[0079] In addition, the amount of the solvent to be blended is not particularly limited as far as it is such the amount
that the binder resin can be sufficiently uniformly dissolved or dispersed and the silica-coated polymer particle can be
sufficiently uniformly dispersed, but is preferably 100 to 1000 parts by weight per 100 parts by weight of the binder
resin. When the amount is less than 100 parts by weight, there is a possibility that the binder resin is not sufficiently
uniformly dissolved or dispersed, being not preferable. When the amount exceeds 1000 parts by weight, since a vis-
cosity of the coating composition is remarkably decreased, it is not preferable to becomes difficult to prepare a uniform
coated article (coated film).

[0080] In the coating composition in this invention, in order to impart function of duster, opaqueness, or color to a
coated article, inorganic pigments such as titanium oxide, zinc oxide, zirconium oxide, magnesium oxide, iron oxide,
iron hydroxide, chromium oxide, chromium hydroxide, ultramarine, Prussion blue, manganese violet, ultramarine pur-
ple, titanium black, carbon black, aluminum powder, mica titanium, bismuth oxychloride, iron oxide-treated mica tita-
nium, Prussion blue-treated mica titanium, carmine-treated mica titanium, silica, calcium carbonate, magnesium car-
bonate, barium sulfate, barium silicate, calcium silicate, magnesium silicate, calcium phosphate, hydroxyapatite, zeo-
lite, alumina, talc, mica, bentonite, kaolin, and sericite, or organic pigments such as aluminum lake such as Tartrazine,
Sunset Yellow FCF, brilliant blue FCF, zirconium lake, barium lake, Helindone Pink CN, Lithol Rubine BCA, lake red
CBA, phthalocyanine blue, and permanent orange may be blended.

[0081] The amount of the pigment to be blended is preferably 1 to 80 parts by weight per 100 parts by weight of the
binder resin. When the amount is less than 1 part by weight, an effect of the pigment such as coloring is not obtained.
When the amount exceeds 80 parts by weight, a coated article having high appearance is not obtained. However, it is
preferable that a pigment is not blended in the coating composition for the optical member.

[0082] Inaddition, the resin particle (particle of polymer alone) or the inorganic particle (particle of inorganic substance
alone) may be blended in the coating composition of this invention in such the range that the effect of this invention is
not deteriorated.

[0083] Then, the coated article in which the coating composition is coated on various substrates will be described.
[0084] The coated article of this invention is characterized in that the aforementioned coating composition is coated
on various substrates. In addition, the optical member is characterized in that the aforementioned coating composition
is coated on various transparent substrates.

[0085] Examples of the substrate include metals (iron, aluminum, zinc and the like), timbers, plastics, glasses, slates,
mortars, stone materials, concretes and the like. Specific examples include members constituting automobiles or home
electrical appliances, transparent members such as light guide plates, and substrates constituting construction mate-
rials, miscellaneous goods, papers, and construction wall materials, and the like.
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[0086] As the transparent substrate, substrates made of glasses or plastics are preferable, and examples include
substrates made of quartz glass, soda glass, polycarbonate, polymethyl methacrylate, polyvinyl chloride, polyester,
cellulose acetate butyrate, polyolefin, polystyrene, fluorine resin, epoxy resin, polyacrylate, silicone, polyethylene
terephthalate, cycloolefin polymer, polyimide and the like.

[0087] Itis preferable that these substrates have heat resistance, curling resistance, solvent resistance and the like.
[0088] The shape of the substrate, in particular, the transparent substrate is preferably sheet-like. It is usually pref-
erable that the sheet-like substrate has a thickness of about 10 to 3000 um. The transparent substrate constituting an
optical sheet as the optical member has preferably a thickness of 10 to 300 um.

[0089] As a method of coating the coating composition on the substrate, in particular, the transparent substrate, the
known coating method can be selected. For example, coating methods such reverse roll coating method, die coating
method, comma coater method, spray coating method, gravure coating method, rod coating method, and brush coating,
roller coating, spray coating, cation electrocoating, electrostatic coating and the like can be adopted.

[0090] The thickness of the coated article is preferably 1 to 500 um, more preferably 1 to 200 um, in the dry state
where the solvent has been completely volatilized. In particular, in the optical sheet, the thickness of 1 to 100 um is
preferable.

[0091] In the optical sheet as the optical member of this invention, the coating composition may be coated on one
side of the sheet-like transparent substrate, or may be coated on both sides. In addition, a plurality of layers may be
formed, each layer being the coated article on which the coating composition is coated. Furthermore, a hard coated
layer may be laminated on a surface of the coated article for the purpose of preventing a flaw or improving weather
resistance.

[0092] In addition, the light diffusible molded article of this invention contains a transparent resin and the aforemen-
tioned polymer particle coated with silica. For this reason, the light diffusible molded article which is excellent in light
diffusibility and in which reduction in a total light transmittance is small can be obtained as compared with the case
where the inorganic particle or the resin particle such as polyacrylate resin and polystyrene resin is used. Further,
compatibility between the polymer particle coated with silica and a transparent resin is better, and more sufficient
transparency can be maintained. In addition, as compared with the case where the composite particle in which a surface
of the polymer particle is completely coated with the silica film is used, complicated light reflection and refraction occur,
and more excellent light diffusibility can be manifested. In addition, a diffused light transmittance can be 80% or more.
Therefore, for example, in a liquid crystal display using the light diffusible molded article of this invention, since loss of
light from a backlight can be decreased, consumed electric power can be suppressed.

[0093] Herein, the term "transparent" includes "semi-transparent". Further, "transparent” is not necessarily required
to be transparent to light in all wavelength, but is enough that light of at least a particular wavelength can be transmitted.
Light includes not only visible light but also ultraviolet light and infrared light.

[0094] In this invention, the amount of the aforementioned polymer particle coated with silica to be blended is pref-
erably 0.1 to 20 parts by weight per 100 parts by weight of the aforementioned transparent resin (100 parts by weight
of the resin component except for various additives such as ultraviolet absorbing agent).

[0095] When the amount is in this range, the light diffusible molded article which is excellent in light diffusibility, and
has small reduction in a total light transmittance and, moreover, has a diffused light transmittance of 80% or more, can
be more assuredly obtained. As described above, the light diffusible molded article of this invention has an advantage
that light diffusibility is excellent, and reduction in a total light transmittance is small and, moreover, a transmittance of
diffused light is high.

[0096] Then, a preferable embodiment of the light diffusible molded article of this invention will be described with
reference to the drawings.

[0097] The light diffusible molded article of this invention is characterized in that polymer particles coated with silica
3 of Fig. 1 are blended in the transparent resin 4 as exemplified in Fig. 4, and it is preferable that a value of a diffused
light transmittance represented by,

(equation) diffused light transmittance (%) = total light

transmittance (%) X haze (%) X 0.01,

is 80% or more.

[0098] In the light diffusible molded article of this invention, a ratio of the polymer particle coated with silica to be
blended is usually 0.1 to 20 parts by weight, preferably 0.3 to 15 parts by weight, further preferably 1 to 15 parts by
weight, per 100 parts by weight of the transparent resin. When the blending ratio is more than 30 parts by weight, it
becomes difficult to prepare the light diffusible molded article, being not preferable. On the other hand, when the blend-
ing ratio is lower than 0.1 parts by weight, it becomes difficult to adjust a diffused light transmittance to 80% or more,
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being not preferable.

[0099] In this invention, as the transparent resin, a thermoplastic resin is usually used, and examples of the thermo-
plastic resin include (meth)acrylic resin, alkyl (meth)acrylate-styrene copolymer resin, polycarbonate resin, polyester
resin, polystyrene resin, polypropylene resin, polystyrene resin and the like.

[0100] Among these, when excellent transparency is required, (meth)acrylic resin, alkyl (meth)acrylate-styrene co-
polymer resin, polycarbonate resin, and polyester resin are preferable. These thermoplastic resins can be used alone,
or may be used by combining two or more.

[0101] As the polymer particle coated with silica, a particle having a difference in a refractive index from the trans-
parent resin in a range of preferably 0.01 to 0.1, more preferably 0.02 to 0.1, is used.

[0102] When the difference in a refractive index is less than 0.01, a sufficient haze is not obtained, and it is not
preferable that the diffused light transmittance is less than 80%. On the other hand, when the difference in a refractive
index is more than 0.1, light diffusing property of the molded article becomes too high, and it is not preferable that a
total light transmittance is remarkably reduced.

[0103] The minor amount of an additive such as ultraviolet absorbing agent, heat stabilizer, coloring agent, filler or
the like may be added to the transparent resin.

[0104] In the light diffusible molded article of this invention, the size and the shape of the polymer particle coated
with silica are not particularly limited. When the light diffusible molded article is used as a signboard or a container, the
volume-average particle diameter is preferably 3 to 50 um. When the light diffusible molded article is used in the optical
component, in particular, the optical component for which precision such as precise image display is required in a liquid
crystal display or a projection television, the volume-average particle diameter is preferably 3 to 30 um.

[0105] When the diameter is 3 to 50 um, more uniform diffused light and a high total light transmittance are obtained
and, in the field in which a highly precise image such as a display is required, a precise image is obtained in the case
of smaller particles of 3 to 30 um.

[0106] In addition to the aforementioned polymer particle coated with silica, a resin particle (particle of resin alone)
or an inorganic particle may be blended in the light diffusing molded particle of this invention in such the range that the
effect of this invention is not deteriorated.

[0107] The light diffusing molded particle of this invention is usually obtained by mixing the polymer particle coated
with silica and the transparent resin, melting and kneading them, and molding the mixture by a molding method such
as extrusion molding and injection molding.

EXAMPLES

[0108] Then, this invention will be described in more detail below by way of examples, but this invention is not limited
by these descriptions.

[0109] First, in the examples of this invention, a volume-average particle diameter, Tg, a specular reflectance, an
aperture ratio, h/D, re-dispersibility, a haze, a total light transmittance, a diffused light transmittance, and a refractive
index were measured by the following methods.

(Method of Measuring Volume-Average Particle Diameter)

[0110] The particle diameter was measured by a coulter counter method.

[0111] The coulter counter method is a method of measuring the particle diameter by an electric resistance method
called coulter principle.

[0112] More particularly, this method is a method in which electrodes are placed on both sides of an aperture (fine
pore) of an aperture tube in an electrolyte solution, a current is passed between both electrodes, a particle to be
measured is suspended in an electrolyte solution, the electrolyte solution is sucked with a manometer from the interior
of the aperture tube and, when the electrolyte solution is passed through the aperture, the electrolyte solution corre-
sponding to the particle volume is replaced, a resistance is generated between both electrodes and, since a change
amount in this resistance is proportionate to the volume of the particle passing through the aperture, this is detected
and calculated to obtain the volume-average particle diameter of the particle diameter.

[0113] Specifically, according to "REFERENCE MANUAL FOR THE COULTER MULTISIZER" (1987), published by
Coulter Electronics Limited, calibration was performed using an aperture having the diameter of 100 um, and the
volume-average particle diameter was measured. More specifically, 0.1 g of particles was pre-dispersed in 10 ml of a
0.1% nonionic surfactant solution using a touch mixer and an ultrasound employing, as a particle diameter measuring
apparatus, an apparatus constructed of Coulter Multisizer Il and Sampling Stand lIA (manufactured by Beckman Coulter
Inc.), this was added to a beaker containing 300 ml of ISOTON Il (measuring electrolyte solution, manufactured by
Beckman Coulter Inc.) disposed on Sampling Stand I, with a dropper while mildly stirring, this was adjusted so that a
densitometer on a body screen indicates about 10%, and the volume-average particle diameter of 100 thousands of
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particles was measured.
(Method of Measuring Tg)
[0114] Measurement of Tg was performed using TG/DTA6200 (manufactured by Seiko Instruments Inc.).
Measurement

[0115] About 0.02 g of a sample was weighed into an aluminum oven container (manufactured by Seiko Instruments
Inc.), and this was set in an autosampler of TG/DTA6200. The temperature was raised at 5°C/min, and differential
thermal analysis was performed at the temperature from room temperature (about 25°C) to 400°C under the air at-
mosphere.

Analysis

[0116] An inflexion point part of a graph derived from Tg of a polymer was found out from a graph (ordinate axis:
temperature, abscissa axis: time) obtained by the aforementioned procedure, and the inflexion point was adopted as
a Tg temperature. In the case of the absence of Tg, there is no inflexion point until degradation of a measurement
subject begins, and the temperature is risen linearly.

(Method of Measuring Specular Reflectance)
Sample preparation

[0117] A double-sided adhesive tape (NITTO TAPE: manufactured by Nitto Denko Corp.) was applied to a whole
surface a white black covering paper (manufactured by BYK-Gardner GmBH) cut into 50 mm X 100 mm, 1 g of particles
were placed on an adhesive side, particles were spread evenly in a length direction and a traverse direction every 10
times using a cosmetic sponge, extra particles were fallen by blowing a compressed air at 1.5 kg/cm? to a whole surface
for 30 seconds from a place at a distance of 20 cm from a sample, and the specular reflectance of a part in which a
ground is black is measured. Measurement

[0118] Formeasuringthe specularreflectance, the specular reflectance with anincident light 60° relative to a particle-
adhered surface was measured using VGS-300A and VGS-SENSOR (manufactured by Nippon Denshoku Industries
Co., Ltd.) according to JIS Z8741. Measurement was performed live times, and the average value is adopted as the
specular reflectance herein.

[0119] This specular reflectance means that as a value grows larger, light diffusibility and light reflectivity become
poor and, as a value blows smaller, light diffusibility and light reflectivity are improved.

(Method of Confirming Polymer Particle Coated with Silica)

[0120] A method of confirming the polymer particle coated with silica is a method of adding dropwise one droplet of
a dispersion of the polymer particle coated with silica in water on a slide glass, and observing the polymer particle
coated with silica described in Examples with naked eyes using a microscope (lens used: magnification 600) with a
light source of a sodium lamp.

(Method of Measuring Aperture Ratio)

[0121] In a method of measuring the aperture ratio, first, 1 g of the polymer particle coated with silica was weighed
into a 50 ml of a porcelain crucible, this was fired at 500°C for 2 hours using an electric furnace (manufactured by
ISUZU), and particles composed of only a silica-part of the polymer particle coated with silica (hereinafter, referred to
as silica particle) shown in Fig. 2 was obtained.

[0122] Then, this silica particle was calmly taken out from a porcelain crucible with a spater so as not to damage
them, and a photograph was taken with a scanning electron microscope (GMS-820-A: manufactured by JEOL. Ltd.).
[0123] Further, among taken photographs, arbitrary 50 in which an opening part of the silica particle is present on
an upper side were selected, a contour of the silica particle and a contour of an opening part of each photograph
manually were designated by using trace measurement of an image analyzing device (Image-Ana LITE: manufactured
by Omron Co., Ltd.), and a projected area (S2) of the silica particle and an area (S1) of an opening part were measured
as exemplified in Fig. 3.

[0124] From each measured area, the aperture ratio of individual silica particles was obtained by the following equa-
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tion, and the average value is shown in examples.
[0125] Aperture ratio = area of opening part of the silica particle (S1)/projected area of the silica particle (S2)

(Measurement of h/D of Silica Particle)

[0126] As shown in Fig. 2, letting the diameter of the silica particle to be D and a height of silica particle to be h, the
value of h/D was measured by the following method.

[0127] According to the same manner as that of the method of measuring the aperture ratio, a scanning electron
micrograph of the silica particle was taken, among taken photographs, arbitrary 50 particles in which a plane of an
opening part of the silica particle was vertical relative to a photograph taking plane were selected. The value of D and
the value of h of individual particles were measured with the image analyzing device, and h/D was calculated. Herein,
h/D means the average of 50 h/Ds.

(Assessment of Re-dispersibility)

[0128] 40 ml of a prepared coating composition was filled into a 50 ml sample tube with a lid, this was centrifuged
at 3000 rpm for 10 minutes using a centrifuge to completely separate a liquid part and a solid part, a sample tube was
set transversely in a rotary shaker (manufactured by Taiyo Scientific Industrial Co., Ltd.), and vibrated for 10 minutes
under vibration condition of 60 times/min.

[0129] And, the state after vibration was confirmed with naked eyes, the absence of a mass of particles was assessed
to be O, and remaining of a mass of particles was assessed to be X .

(Measurement of Total Light Transmittance, Haze, Specular Reflectance, Diffused Light Transmittance)

[0130] The total light transmittance and the haze of a coated article and a molded article were measured with a
hazemeter ("NDH-2000" manufactured by Nippon Denshoku Industries Co., Ltd.; according to JIS K7105).

[0131] In addition, a specular reflectance at an incident light of 60° relative to a coated side of a coated article was
measured using VGS-300A and VGS-SENSOR (manufactured by Nippon Denshoku Industries Co., Ltd.) according
to JIS Z8741. Measurement was performed five times, and the average value was adopted as the specular reflectance
herein.

[0132] Further, a diffused light transmittance is a ratio occupied by diffused light among the total light transmittance,
and the diffused light transmittance was obtained by the equation represented by:

Diffused light transmittance (%) = total light transmittance (%) x

haze (%) x 0.01

(Method of Measuring Refractive Index)
1. Method of measuring refractive index of polymer particle

[0133] 0.001 g of the polymer particles was placed on a slide glass, and the particles were dispersed with 0.2 ml of
a liquid organic compound having a refractive index which was arbitrarily selected from the publication "ATAGO Re-
fractometer Databook" (published by ATAGO Co., Ltd.), to prepare a sample plate.

[0134] Then, each sample plate was set on an optical microscope, this was observed using a sodium lamp as a light
source, and disappearance of a contour of particles at a temperature at which a refractive index of each liquid organic
compound is known was confirmed, and a refractive index of a liquid organic compound used thereupon was adopted
as a refractive index of particles.

[0135] The aforementioned publication describes, as a liquid organic compound and its refractive index, for example:

Furfurylamine (17°C) ... refractive index: 1.4900, and
p-diethylbenzene ... refractive index: 1.4948,

but as a refractive index, a refractive index obtained by rounding to four decimal places was adopted. When the tem-
perature is not described as in p-diethylbenzene, the presence or the absence of a contour of particles was confirmed
at 20°C.

[0136] In the following Preparation Examples, using a monomer composition which had been separately prepared
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as in each Preparation Example, each monomer was radical-polymerized to obtain the polymer particle, the polymer
particles were taken out without condensing with a polysiloxane oligomer, and washed with toluene to completely wash
out polysiloxane oligomer, which was used to measure a refractive index as described above.

2. Method of measuring refractive index of transparent resin

[0137] A transparent resin was ground into particles (about 1 mg or less per one particle), and this was used to
measure a refractive index as in the case of the aforementioned polymer particle.

(Examples and Comparative Examples of Polymer Particle Coated with Silica)
Example 1

[0138] A dispersing medium in which 5 g of magnesium pyrophosphate obtained by double decomposition as a
suspension stabilizer was mixed with 200 g of water, was placed into a 500 ml separable flask, and 0.04 g of sodium
laurylsulfate as a surfactant, and 0.02 g of sodium nitrite as a polymerization inhibitor were dissolved in the dispersing
medium.

[0139] Separately, 70 g of methyl methacrylate as a monofunctional polymerizable vinyl-based monomer, 30 g of
MKC silicate MS57 (manufactured by Mitsubishi Chemical Co., Ltd.: average molecular weight 1300 to 1500, R in the
aforementioned structure is methyl, and an average of n is 15 to 18) as a polyalkoxysiloxane oligomer, and 0.25 g of
2,2'-azobis(2,4-dimethylvaleronitrile) as a polymerization initiator were uniformly dissolved to prepare a monomer com-
position.

[0140] This monomer composition was added to the above dispersing medium, and this was stirred with a homomixer
(ULTRA TURRAX T-25, manufactured by IKA) at 8000 rpm for about 10 seconds to finely disperse the monomer
composition. A stirring wing, a thermometer and a refluxing condenser were attached to a separable flask, the flask
was replaced with nitrogen, and this was mounted in a constant temperature water bath (water bath) at 60°C. The
interior of the separable flask was stirred continuously at a stirring rate of 200 rpm and, when a temperature of a
dispersing medium with the monomer composition added thereto in the separable flask reached 60°C, suspension
polymerization was performed for 10 hours to a polymerizable vinyl-based monomer, and 2 g of sodium hydroxide was
added to condense the polyalkoxysiloxane oligomer.

[0141] Then, the separable flask was removed from the constant temperature water bath, the reaction solution in
the separable flask was cooled to room temperature while stirring the interior of the separable flask, hydrochloric acid
was added to adjust a pH of a slurry to about 2 to decompose a suspension stabilizer, and the polymer particles coated
with silica in which a surface of a polymer particle was exposed were obtained. The resulting particles were suction-
filtered with a Buchner funnel using a filter, washed with 1.2 L of ion-exchanged water to remove a suspension stabilizer,
and dried to take out objective particle. The volume-average particle diameter of the resulting polymer particles coated
with silica is 5.8 um, and Tg of a polymer particle derived from the polymerizable vinyl-based monomer is 105°C. The
specular reflectance, the aperture ratio, h/ D and the refractive index of the particle are shown in Table 1.

Example 2

[0142] According to the same manner as that of Example 1 except that an amount of methyl methacrylate was
changed to 30 g, an amount of MKC silicate MS57 was changed to 70 g, and an amount of 2,2'-azobis(2,4-dimethyl-
valeronitrile) was changed to 0.15 g, polymer particles coated with silica in which a surface of a polymer particle was
exposed were obtained. The volume-average particle diameter of the resulting polymer particles coated with silica is
116.3 um, and Tg of a polymer particle derived from the polymerizable vinyl-based monomer is 105°C. The specular
reflectance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Example 3

[0143] According to the same manner as that of Example 1 except that, as polyalkoxysiloxane oligomer, MKC silicate
MS 51 (manufactured by Mitsubishi Chemical Co., Ltd.: average molecular weight of 500 to 700, R in the aforemen-
tioned structural formula is methyl, and an average of n is 5 to 10) was used, polymer particles coated with silica in
which a surface of a polymer particle was exposed were obtained. The volume-average particle diameter of the resulting
polymer particles coated with silica is 6.4 um, and Tg of a polymer part derived from the polymerizable vinyl-based
monomer is 105°C. The specular reflectance, the aperture ratio, h/ D and the refractive index of the particle are shown
in Table 1.
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Example 4

[0144] According to the same manner as that of Example 1 except that, as polyalkoxysiloxane oligomer, MKC silicate
MS 58B15 (manufactured by Mitsubishi Chemical Co., Ltd.: average molecular weight of 1600 to 1800, R in the afore-
mentioned structural formula is butyl, and an average of n is 11 to 13) was used, polymer particles coated with silica
in which a surface of a polymer particle was exposed were obtained. The volume-average particle diameter of the
resulting polymer particles coated with silicais 17.1 um, and Tg of a polymer part derived from the polymerizable vinyl-
based monomer is 105°C. The specular reflectance, the aperture ratio, h/D and the refractive index of the particle are
shown in Table 1.

Example 5

[0145] According to the same manner as that of Example 1 except that styrene was used as a polymerizable vinyl-
based monomer, polymer particles coated with silica in which a surface of a polymer particle was exposed were ob-
tained. The volume-average particle diameter of the resulting polymer particles coated with silica is 12.5 um, and Tg
of a polymer part derived from the polymerizable vinyl-based monomer is 84°C. The specular reflectance, the aperture
ratio, h/D and the refractive index of the particle are shown in Table 1.

Example 6

[0146] According to the same manner as that of Example 1 except that n-butyl acrylate was used as a polymerizable
vinyl-based monomer, polymer particles coated with silica in which a surface of a polymer particle was exposed were
obtained. The volume-average particle diameter of the resulting polymer particles coated with silica is 19.5 um, and
Tg of a polymer part derived from the polymerizable vinyl-based monomer is -54°C. The specular reflectance, the
aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Comparative Example 1

[0147] Adispersing medium in which 18 g of magnesium pyrophosphate obtained by a double decomposition method
as a suspension stabilizer had been mixed into 900 g of water was placed into a 2-L stainless beaker, and 0.18 g of
sodium laurylsulfate as a surfactant, and 0.1 g of sodium nitrite as a polymerization inhibitor were dissolved in the
dispersing medium.

[0148] Separately, 270 g of methyl methacrylate as a monofunctional polymerizable vinyl-based monomer, 30 g of
dimethacrylic acid ethylene glycol, and 0.3 g of azobisisobutyronitrile as a polymerization initiator were uniformly dis-
solved to prepare a monomer composition.

[0149] This monomer composition was added to the aforementioned dispersing medium, this was stirred with a
homomixer (TK homomixer manufactured by Tokushu Kika Kogyo Co. Ltd.) at 4000 rpm for about 10 seconds to finely
disperse the monomer composition. The dispersing medium was placed into a polymerization machine equipped with
a stirrer and a thermometer, and stirring was continued at 50°C for 5 hours to complete suspension polymerization.
[0150] After cooling, hydrochloric acid was added to a suspension, the suspension stabilizer was degraded, and the
polymer particle was isolated, washed with water, and dried under reduced pressure to obtain spherical polymer par-
ticles (volume-average particle diameter: 13.1 um). Since the spherical polymer particle had a crosslinked structure,
Tg was not confirmed until 260°C at which degradation of the particle by heating began.

[0151] 21 g of the spherical polymer particles and 9 g of Aerosil R972 (manufactured by Aerosil, volume-average
particle diameter: 16 nm) were treated with a hybridizer (manufactured by Nara Kikai Kogyo Co., Ltd.) at 50°C and
14000 rpm for 5 minutes to obtain composite particles having a surface coated with the silica particle (volume-average
particle diameter: 13.6 um). The specular reflectance and the refractive index of the particle are shown in Table 1.

Comparative Example 2

[0152] According to the same manner as that of Example 1 except that an amount of methyl methacrylate was
changed to 97 g, and an amount of MKC silicate MS57 was changed to 3 g, and an amount of 2,2'-azobis (2,4-dimeth-
ylvaleronitrile) was changed to 0.45 g, polymer particles coated with silica in which a surface of a polymer particle was
exposed were obtained. The volume-average particle diameter of the resulting polymer particles coated with silica is
15 um, and Tg of a polymer part derived from a polymerizable vinyl-based monomer is 105°C. Since the resulting
particle had a small region coated with silica, a silica film was peeled in some cases. The specular reflectance, the
aperture ratio, h/D and the refractive index of the particles are shown in Table 1.
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Example 7

[0153] According to the same manner as that of Example 1 except that a polymerizable vinyl-based monomer was
changed to 56 g of methyl methacrylate and 14 g of ethylene glycol dimethacrylate, polymer particles coated with silica
in which a surface of a polymer particle was exposed were obtained. The volume-average particle diameter of the
resulting polymer particles coated with silica is 15 um, and Tg of a polymer part derived from a polymerizable vinyl-
based monomer could not be confirmed until 260°C at which the particle began to be degraded by heating because
that part had a crosslinked structure. The specular reflectance, the aperture ratio, h/D and the refractive index of the
particles are shown in Table 1.

Example 8

[0154] According to the same manner as that of Example 7 except that methyl methacrylate was changed to styrene,
and ethylene glycol dimethacrylate was changed to divinylbenzene, polymer particles coated with silica in which a
surface of a polymer particle was exposed were obtained. The volume-average particle diameter of the polymer par-
ticles coated with silica is 6 um, and Tg of a polymer part derived from a polymerizable vinyl-based monomer could
not be confirmed until 260°C at which particles began to be degraded by heating because that part had a crosslinked
structure. The specular reflectance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Example 9

[0155] According to the same manner as that of Example 7 except that MKC silicate MS 58 B15 (manufactured by
Mitsubishi Chemical Co., Ltd., average molecular weight of 1600 to 1800) was used as a polyalkoxysiloxane oligomer,
and stirring condition with a homomixer was at 10000rpm for about 10 seconds, polymer particles coated with silica in
which a surface of a polymer particle was exposed were obtained. The volume-average particle diameter of the polymer
particles coated with silica is 5 um, and Tg of a polymer part derived from a polymerizable vinyl-based monomer could
not be confirmed until 260°C at which the particle began to be degraded by heating because that part had a crosslinked
structure. The specular reflectance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Example 10

[0156] According to the same manner as that of Example 7 except that an amount of magnesium pyrophosphate
was 7.5 g, and an amount of sodium laurylsulfate as a surfactant was 0.06 g, and stirring condition with a homomixer
was at 10000 rpm for 60 seconds, polymer particles coated with silica in which a surface of a polymer particle was
exposed were obtained. The volume-average particle diameter of the polymer particles coated with silica is 3 um, and
Tg of a polymer part derived from a polymerizable vinyl-based monomer could not be confirmed until 260°C at which
because that part had a crosslinked structure particles began to be degraded by heating. The specular reflectance,
the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Example 11

[0157] According to the same manner as that of Example 7 except that 569 of styrene was changed to 28 g of styrene
and 28 g of methyl methacrylate, polymer particles coated with silica in which a surface of a polymer particle was
exposed were obtained. The volume-average particle diameter of the polymer particles coated with silica is 6 um, and
Tg of a polymer part derived from a polymerizable vinyl-based monomer could not be confirmed until 260°C at which
the particle began to be degraded by heating because that part had a crosslinked structure.

The specular reflectance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Comparative Example 3

[0158] 500 g of deionized water in which 0.05 g of sodium laurylsulfate had been dissolved was placed into a po-
lymerization vessel equipped with a stirrer and a thermometer, and 50 g of calcium tertiary phosphate was added to
be dispersed. Into the dispersion was placed a mixed solution in which 0.5 g of benzoyl peroxide and 0.5 g of azobi-
sisobutyronitrile were dissolved in 85 g of styrene and 15 g of divinylbenzene which are a polymerizable vinyl monomer,
and the materials were dispersed with a T.K homomixer (manufactured by Tokushu Kika Kogyo Co., Ltd.) to adjust
droplets to about 6 um. Then, the interior of a polymerization vessel was heated to 65°C to perform suspension po-
lymerization while stirring, followed by cooling. The suspension was filtered, washed and dried to obtain spherical
polymer particles. The volume-average particle diameter of the resulting polymer particles is 6 um, and Tg of a polymer
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particle derived from a polymerizable vinyl-based monomer could not be confirmed until 260°C at which particles began
to be degraded by heating because that part had a crosslinked structure. The specular reflectance, the aperture ratio,
h/D and the refractive index of the particle are shown in Table 1.

Comparative Example 4

[0159] According to the same manner as that of Comparative Example 3 except that styrene was changed to methyl
metahcrylate, divinylbenzene was changed to ethylene glycol dimethacrylate, and a particle diameter of droplets was
changed to about 15 um, spherical polymer particles were obtained. The volume-average particle diameter of the
polymer particles is 15 um and Tg of a polymer part derived from a polymerizable vinyl-based monomer could not be
confirmed until 260°C at which particles began to be degraded by heating because that part had a crosslinked structure.
The specular reflectance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Comparative Example 5
(Preparation of Solution of Polymer in Toluene)

[0160] 144.5 g of tetramethoxysilane, 23.6 g of y-methacryloxypropyltrimethoxysilane, 19 g of water, 30 g of methanol
and 5 g of Amberlist 15 (cation exchange resin manufactured by Rohm and Haas Japan) were charged into a 300 ml
four-neck flask equipped with a stirrer, a thermometer and a condenser, and the materials were stirred at 65°C for 2
hours to react them. The reaction mixture was cooled to room temperature, a distillation tower was attached in place
of a condenser, this was provided with a condenser and an efflux port, a temperature was raised to 80°C for 2 hours
under the atmospheric pressure, and a temperature was retained at the same temperature until methanol did not come
out, to further proceed the reaction. After cooled to room temperature again, Amberlist 15 was filtered to obtain polym-
erizable polysiloxane having the number average molecular weight of 1800.

[0161] Then, 200 g of toluene as an organic solvent was placed into a 1 liter flask equipped with a stirrer, an addition
port, a thermometer, a condenser and a nitrogen gas introducing port, a nitrogen gas was introduced, and the flask
was heated to an internal temperature of 110°C while stirring. Then, a solution obtained by mixing 20 g of the polym-
erizable polysiloxane obtained as described above, 80 g of methyl methacrylate, 10 g of 2-ethylhexyl acrylate, 60 g of
styrene, 30 g of butyl acrylate and 6g of 2,2'-azobisisobutyronitrile was added dropwise through the addition port over
2 hours. After addition, stirring was continued at the same temperature for 1 hour, 0.4 g of 1,1'-bis(t-butylperoxy)-
3,3,5-trimethylcyclohexane was added two times every 30 minutes, and the materials were heated for 2 hours to perform
copolymerization, to obtain a solution of a polymer in toluene in which a polymer having the number average molecular
weight of 12000 was dissolved in toluene. A solid matter in the resulting solution was 49.5% by weight.

(Preparation of Dispersion)

[0162] 496 g of butyl acetate and 124 g of methanol were placed into a 1 liter four-neck flask equipped with a stirrer,
two addition ports (addition ports 1 and 2) and a thermometer, and an internal temperature was adjusted to 20°C. Then,
a mixed solution (solution A) of 10 g of the above-obtained solution of the polymer in toluene and 100 g of tetrameth-
oxysilane, and a mixed solution (solution B) of 30 g of water, 30 g of 25% aqueous ammonia and 60 g of methanol
were added dropwise through the addition port 1 and the addition port 2, respectively, over 1 hour while stirring the
interior of the flask. After addition, stirring was continued for 2 hours at the same temperature. Then, a mixed solution
of 37 g of the solution of the polymer in toluene obtained as described above and 37 g of butyl acetate was added
dropwise through the addition port 1 over 1 hour. After addition, stirring was continued at the same temperature for 2
hours. Further, an interior temperature of the flask was raised to 100°C under a pressure of 110 mmHg, and ammonia,
methanol, toluene and butyl acetate were distilled off until a solid matter concentration became 30% by weight, to
obtain a dispersion in which the polymer and silica fine particles were dispersed in butyl acetate. The dispersion was
diluted with ion exchanged water to a solid contend of about 1% by weight, and the average particle diameter (volume
diameter) of the resulting fine particles was measured with a laser diffraction/diffusion-type particle size distribution
measuring apparatus (trade name "LS230" manufactured by Coulter Inc.), and was found to be 0.18 um (180 nm).

(Preparation of Silica Composite Polymer Particle)
[0163] 900 g of deionized water in which 0.5 g of polyvinyl alcohol (PVA-205 manufactured by Kuraray Co., Ltd.) had
been dissolved was placed into a flask equipped with a stirrer, an inert gas introducing tube, a refluxing condenser and

a thermometer. Then, a mixture obtained by blending 75 g of methyl methacrylate, 19 g of ethylene glycol dimethacr-
ylate, 20 g of the above-obtained dispersion and 1 g of azobisisobutyronitrile was placed into a flask, and this was
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stirred with a T.K. homogenizer (manufactured by Tokushu Kika Kogyo Co., Ltd.) at 3000 rpm for 5 minutes to prepare
a uniform suspension.

[0164] Then, the suspension was heated to 75°C while blowing into a nitrogen gas, stirring was continued at this
temperature for 5 hours to perform a polymerization reaction, the reaction mixture was cooled, and the suspension
was filtered, washed and dried to obtain composite particles. The composite particles had a structure in which silica
particle was dispersed in a polymer particle derived from a polymerizable vinyl monomer. The volume-average particle
diameter of the polymer particles is 12 um, and Tg of a polymer part derived from a polymerizable vinyl-based monomer
could not be confirmed until 260°C at which the particle began to be degraded by heating because that part had a
crosslinked structure. The specular reflectance of the particle is shown in Table 1.

Comparative Example 6

[0165] According to the same manner as that of Comparative Example 4 except that a particle diameter of droplets
was adjusted to about 5 um, polymer particles were obtained. The volume-average particle diameter of the polymer
particles is 5 um, and Tg of a polymer part derived from a polymerizable vinyl-based monomer could not be confirmed
until 260°C at which particles began to be degraded by heating because that part had a crosslinked structure. The
specular reflectance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Comparative Example 7

[0166] According to the same manner as that of Comparative Example 4 except that 5g of lipophilic Smectite (trade
name "SAN" manufactured by Coap Chemical) was uniformly dispersed in the monomer composition of Comparative
Example 4, and a particle diameter of droplets was adjusted to about 6 um (stirring condition with a homomixer was
at 10000 rpm for 10 seconds), Smectite-dispersed composite particles were obtained. The volume-average particle
diameter of the resulting polymer particles is 6 um, and Tg of a polymer part derived from a polymerizable vinyl-based
monomer could not be confirmed until 260°C at which particles began to be degraded by heating because that part
had a crosslinked structure. The specular reflectance, the aperture ratio, h/D and the refractive index of the particle
are shown in Table 1.

Example 12

[0167] According to the same manner as that of Example 7 except that divinylbenzene was used in place of ethylene
glycol dimethacrylate, polymer particles coated with silica in which a surface of a polymer particle was exposed were
obtained. The volume-average particle diameter of the resulting polymer particle is 20 um, and Tg of a polymer part
derived from a polymerizable vinyl-based monomer could not be confirmed until 260°C at which particles began to be
degraded by heating because that part had a crosslinked structure. The specular reflectance, the aperture ratio, h/D
and the refractive index of the particle are shown in Table 1.

Example 13

[0168] According to the same manner as that of Example 7 except that 56g of styrene and 20g of divinylbenzene
were used as a polymerizable vinyl monomer, polymer particles coated with silica in which a surface of a polymer
particle was exposed were obtained. The volume-average particle diameter of the resulting polymer particles is 12 um,
and Tg of a polymer part derived from a polymerizable vinyl-based monomer could not be confirmed until 260°C at
which particles began to be degraded by heating because that part had a crosslinked structure. The specular reflect-
ance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Example 14

[0169] According to the same manner as that of Example 12 except that MKC silicate MS58B15 (manufactured by
Mitsubishi Chemical Co., Ltd.: average molecular weight 1600 to 1800) was used as a polyalkoxysiloxane oligomer,
polymer particles coated with silica in which a surface of a polymer particle was exposed were obtained. The volume-
average particle diameter of the resulting polymer particles is 15 um, and Tg of a polymer part derived from a polym-
erizable vinyl-based monomer could not be confirmed until 260°C at which particles began to be degraded by heating
because that part had a crosslinked structure. The specular reflectance, the aperture ratio, h/D and the refractive index
of the particle are shown in Table 1.
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Comparative Example 8

[0170] 500 g of deionized water in which 0.05 g of sodium laurylsulfate had been dissolved was placed in a polym-
erization vessel equipped with a stirrer and a thermometer, and 50 g of tri calcium phosphate was added to disperse
the material. Then, a mixed solution obtained by dissolving 0.5 g of benzoyl peroxide and 0.5 g of azobisisobutyronitrile
in 80 g of styrene and 20 g of divinylbenzene which are a polymerizable vinyl monomer was placed in the polymerization
vessel, and the materials were dispersed with a T.K homomixer (manufactured by Tokushu Kika Kogyo Co., Ltd.) to
adjust droplets to about 12 um.

Then, the interior of the polymerization vessel was heated to 65°C to perform suspension polymerization while stirring,
followed by cooled. The suspension was filtered, washed and dried to obtain spherical polymerization particles. The
volume-average particle diameter of the resulting polymer particles is 12 um, and Tg of a polymer part derived from a
polymerizable vinyl-based monomer could not be confirmed until 260°C at which particles began to be degraded by
heating because that part had a crosslinked structure. The specular reflectance, the aperture ratio, h/D and the refrac-
tive index of the particle are shown in Table 1.

Comparative Example 9

[0171] According to the same manner as that of Comparative Example 8 except that a polymerizable vinyl monomer
was changed to 80 g of methyl methacrylate and 20 g of divinylbenzene, spherical polymer particles were obtained.
The volume-average particle diameter of the resulting polymer particles is 20 um, and Tg of a polymer part derived
from a polymerizable vinyl-based monomer could not be confirmed until 260°C at which the particle began to be de-
graded by heating because that part had a crosslinked structure. The specular reflectance, the aperture ratio, h/D and
the refractive index of the particle are shown in Table 1.

Example 15

[0172] Accordingtothe same manner as that of Example 13 except that, after a polymer particle part was polymerized
as in Example 13, a catalyst for curing a polyalkoxysiloxane oligomer was changed from 2 g of sodium hydroxide to 2
g of sodium sulfamate which is an acid, and the curing temperature was 80°C, polymer particles coated with silica in
which a surface of a polymer particle was exposed were obtained. The volume-average particle diameter of the resulting
polymer particles is 20 um, and Tg of a polymer particle derived from a polymerizable vinyl-based monomer could not
be confirmed until 260°C at which particles began to be degraded because that part had a crosslinked structure. The
specular reflectance, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.

Example 16

[0173] According to the same manner as that of Example 13 except that 56 g of methyl methacrylate and 14 g of
divinylbenzene were changed to 35 g of methyl methacrylate, 21 g of styrene and 14 g of ethylene glycol dimethacrylate,
polymer particles coated with silica in which a surface of a polymer particle was exposed were obtained. The volume-
average particle diameter of the resulting polymer particles is 20 um, and Tg of a polymer part derived from a polym-
erizable vinyl-based monomer could not be confirmed until 260°C at which particles began to be degraded by heating
because that part had a crosslinked structure. The specular reflectance, the aperture ratio, h/D and the refractive index
of the particle are shown in Table 1.

Example 17

[0174] According to the same manner as that of Example 13 except that an amount of methyl methacrylate was 20
g, an amount of divinylbenzene was 5 g, an amount of a polyalkoxysiloxane oligomer was 75 g, and 4 g of sodium
chloride was added to water which is a dispersing medium, polymer particles coated with silica in which a surface of
a polymer particle was exposed were obtained. The volume-average particle diameter of the resulting polymer particles
is 15 um, and Tg of a polymer part derived from a polymerizable vinyl-based monomer could not be confirmed until
260°C at which particles began to be degraded by heating because that part had a crosslinked structure. The specular
reflection, the aperture ratio, h/D and the refractive index of the particle are shown in Table 1.
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Table 1
specular reflection(%) | aperture ratio | h/D refractive index

EX.1 11.3 0.56 0.78 1.490
EX.2 10.6 0.16 0.92 1.490
EX.3 11.7 0.61 0.72 1.490
EX.4 11.9 0.69 0.70 1.490
EX.5 9.6 0.58 0.77 1.590
EX.6 10.9 0.52 0.79 1.480
EX.7 10.9 0.55 0.79 1.490
EX.8 9.5 0.59 0.76 1.590
EX.9 11.1 0.61 0.73 1.490
EX.10 11.7 0.62 0.72 1.490
EX.11 10.2 0.60 0.69 1.530
EX.12 10.1 0.65 0.64 1.510
EX.13 9.9 0.48 0.65 1.590
EX.14 11.5 0.63 0.74 1.510
EX.15 9.8 0.67 0.67 1.510
EX.16 10.4 0.72 0.78 1.520
EX.17 10.4 0.18 0.93 1.510
COM. EX.1 14.7 - - 1.490
COM. EX.2 15.1 1 0.36 1.490
COM. EX.3 13.7 - - 1.590
COM. EX.4 15.0 - - 1.490
COM. EX.5 14.5 - - 1.510
COM. EX.6 14.7 - - 1.490
COM. EX.7 14.4 - - 1.490
COM. EX.8 13.7 - - 1.590
COM. EX.9 14.1 - - 1.510
Silica particle 16.9 - - -

Silica particle: TOKUSEAL U (made by Tokuyama Corp., particle diameter: 14 um)

[0175] From Examples 1 to 17 and Comparative Examples 1 to 9, the following can be seen.

[0176] From Examples 1 to 6 and Comparative Example 1, when a polymer particle coated with silica in which a
surface of a polymer particle is exposed, and a polymer particle coated with silica in which the surface is not exposed
are compared, itis seen that the former has small specular reflectance, and has excellent light diffusibility and reflectivity
as shown in Table 1.

[0177] From Comparative Example 2, it is seen that when a region of a silica film covering the polymer particle is
small, a silica film is peeled, and sufficient light diffusibility and reflectivity are not obtained.

[0178] From Example 6, it is seen that the method of this invention is not limited to a kind of the polymer particle,
but even when Tg is low, the polymer particle coated with silica can be provided.

[0179] From Examples 7 to 17, it is seen that, even when the polymer particle is crosslinked, the polymer particle
coated with silica can be provided.

[0180] From Examples 7 to 17 and Comparative Examples 3 to 4, and 6 to 9, it is seen that, by having a silica film,
excellent light diffusibility and reflectivity are possessed.

[0181] From Examples 7 to 11 and Comparative Example 5, it is seen that particles in which a silica film is formed
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has more excellent light diffusibility and reflectivity than the case where the silica particle is dispersed.

[0182] From Examples 1to 17, it is seen that the silica particle in which a value of h/D is in a range of 0.5<h/D <1
have suitable diffusibility and reflectivity. When a value of h/D is less than 0.5, a silica film is easily peeled from the
polymer particle and, when a value of h/D is 1, light diffusibility and reflectivity become poor.

(Examples and Comparative Examples of Coating Composition)
Example 18

[0183] 100 parts by weight of the polymer particles coated with silica prepared in Example 7 was blended in a binder
solution in which 100 parts by weight of a polyacrylate resin (trade name "BR106", manufactured by Mitsubishi Rayon
Co., Ltd.) as a binder resin had been dissolved in 300 parts by weight of a solvent (toluene 180 parts by weight, ethyl
acetate 90 parts by weight, butyl acetate 30 parts by weight), and the materials were uniformly dispersed to prepare
a coating composition.

[0184] This coating composition was coated on a polyethylene terephthalate film having a thickness of 100 um which
is a transparent substrate using a 75 um applicator, and dried to prepare a light diffusing sheet.

[0185] The haze and the total light transmittance of a surface of this light diffusing sheet were measured by the
aforementioned methods, respectively. The results are shown in the following Table 2.

Example 19

[0186] According to the same manner as that of Example 18 except that 20 parts by weight of the polymer particles
coated with silica obtained in Example 8 was used, a light diffusing sheet was prepared. The haze and the total light
transmittance of a surface of the resulting light diffusing sheet were measured. The results are shown in the following
Table 2.

Example 20

[0187] According to the same manner as that of Example 18 except that 70 parts by weight of the polymer particles
coated with silica obtained in Example 10 was used, a light diffusing sheet was prepared. The haze and the total light
transmittance of a haze of surface of the resulting light diffusing sheet were measured. The results are shown in the
following Table 2.

Example 21

[0188] According to the same manner as that of Example 18 except that an addition amount of the polymer particles
coated with silica to be added was changed to 150 parts by weight, a light diffusing sheet was prepared. The haze and
the total light transmittance of a surface of the resulting light diffusing sheet were measured. The results are shown in
the following Table 2.

Comparative Example 11

[0189] According to the same manner as that of Example 18 except that the polymer particles obtained in Compar-
ative Example 3 were used at an amount of 3 g per 300 g of a methyl methacrylate resin in place of the polymer particles
coated with silica, a light diffusing sheet was obtained. The haze and the total light transmittance of a surface of the
resulting light diffusing sheet were measured. The results are shown in the following Table 2.

Comparative Example 12

[0190] According to the same manner as that of Example 18 except that the polymer particles obtained in Compar-
ative Example 4 were used in place of the polymer particles coated with silica, a light diffusing sheet was obtained.
And, the haze and the total light transmittance of a surface of the resulting light diffusing sheet were measured. The
results are shown in the following Table 2.

Comparative Example 13

[0191] According to the same manner as that of Example 18 except that the polymer particles coated with silica
obtained in Comparative Example 5 were used, a light diffusing sheet was obtained. And, the haze and the total light
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transmittance of a surface of the resulting light diffusing sheet were measured. The results are shown in the following
Table 2.

Comparative Example 14

[0192] According to the same manner as that of Example 18 except that the polymer particles coated with silica
obtained in Comparative Example 7 were used, a light diffusing sheet was obtained. And, the haze and the total light
transmittance of a surface of the resulting light diffusing sheet were measured. The results are shown in the following
Table 2.

Table 2
haze (%) | total light transmittance(%)
EX.18 94.11 88.55
EX.19 94.36 86.75
EX.20 95.12 86.02
EX.21 94.53 85.78
COM. EX.11 0.54 96.28
COM. EX.12 92.66 81.12
COM. EX.13 91.32 83.21
COM. EX.14 93.23 80.87

[0193] As recognized from Comparative Examples 11 to 14 in Table 2, usually, when the haze is increased, the total
light transmittance is decreased and, when the total light transmittance is increased, the haze is decreased (in particular,
Comparative Example 11). That is, usually, increase in the haze means reduction in the total light transmittance, and
increase in the total light transmittance means reduction in the haze.

[0194] However, as apparent from comparison with Comparative Examples 12 to 14, in the optical sheets of Examples
18 to 21, both of the haze and the total light transmittance are improved than those of Comparative Examples.
[0195] As apparent from this, by using a polymer particle coated with silica in which a silica film is provided so as to
expose the polymer particle as a particle to be blended in a coating composition, the resulting optical sheet (optical
member) can be excellent in both of the light diffusibility (haze) and the total light transmittance. Therefore, it is recog-
nized that this is suitable in a light diffusing sheet, for example, a light diffusing sheet which is disposed between a
prism sheet and a light guide plate in a liquid crystal display device.

Example 22

[0196] 10 parts by weight of the polymer particles coated with silica prepared in Example 9 was blended in a binder
solution obtained by dissolving 100 parts by weight of a polyester resin (trade name "Biron 200" manufactured by
Toyobo Co., Ltd.) which is a binder resin in 300 parts by weight of a solvent (toluene 180 parts by weight, ethyl acetate
90 parts by weight, butyl acetate 30 parts by weight), and the materials were uniformly dispersed to prepare a coating
composition.

[0197] This coating composition was coated on a polyethylene terephthalate film having a thickness of 100 um which
is a transparent substrate using a 20 um applicator, and dried to obtain an antiglare sheet. And, the haze, the total
light transmittance and the specular reflectance of a surface of the resulting antiglare sheet were measured. The results
are shown in the following Table 3.

Example 23
[0198] According to the same manner as that of Example 22 except that 5 parts by weight of the polymer particles
coated with silica obtained in Example 10 was used, an antiglare sheet was obtained. And, the haze, the total light

transmittance and the specular reflectance of a surface of the resulting antiglare sheet were measured. The results
are shown in the following Table 3.
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Example 24

[0199] According to the same manner as that of Example 22 except that 20 parts by weight of the polymer particles
coated with silica obtained in Example 11 was used, an antiglare sheet was obtained. And, the haze, the total light
transmittance and the specular reflectance of a surface of the resulting antiglare sheet were measured. The results
are shown in the following Table 3.

Comparative Example 15

[0200] According to the same manner as that of Example 22 except that the polymer particles obtained in Compar-
ative Example 6 were used in place of the polymer particles coated with silica used in Example 22, an antiglare sheet
was obtained. And, the haze, the total light transmittance and the specular reflectance of a surface of the resulting
antiglare sheet were measured. The results are shown in the following Table 3.

Comparative Example 16

[0201] According to the same manner as that of Example 22 except that the polymer particles coated with silica
obtained in Comparative Example 5 were used, an antiglare sheet was obtained. And, the haze, the total light trans-
mittance and the specular reflectance of a surface of the resulting antiglare sheet was measured. The results are shown
in the following Table 3.

Comparative Example 17

[0202] According to the same manner as that of Example 22 except that the polymer particles coated with silica
obtained in Comparative Example 7 were used, an antiglare sheet was obtained. And, the haze, the total light trans-
mittance and the specular reflectance of surface of the resulting antiglare sheet were measured. The results are shown
in the following Table 3.

Table 3
haze (%) | total light transmittance(%) | specular reflectance(%)
EX.22 32.56 92.76 20.45
EX.23 33.72 92.45 25.37
EX.24 34.17 91.78 21.69
COM. EX.15 30.21 90.81 42.34
COM. EX.16 30.21 90.93 38.22
COM. EX.17 31.22 89.97 33.64

[0203] As apparent from Table 3, in optical sheets of Examples 22 to 24, both of the haze and the total light trans-
mittance are improved than those of Comparative Examples. Moreover, the specular reflectance is considerably re-
duced.

[0204] As apparent from this, by using the polymer particle coated with silica in which a silica film is provided so as
to expose a polymer particle as a particle to be blended in a coating composition, the resulting optical sheet (optical
member) is excellent in both of the light diffusibility (haze) and the total light transmittance and, moreover, can have
very small specular reflectance. Therefore, it is recognized that this is suitable in an antiglare sheet, for example, an
antiglare sheet disposed on the superficialmost side in a liquid crystal display device.

Example 24

[0205] 50 parts by weight of the polymer particle coated with silica obtained in Example 7 was blended in 400 parts
by weight of an aqueous binder solution (trade name "Bironal MD 1200", manufactured by Toyobo Co., Ltd.) (binder
resin about 30 parts by weight) using a polyester resin as a binder resin, and water and alcohol as a solvent, and the
materials were uniformly dispersed to obtain a coating composition. This coating composition was coated on a white
black covering paper (manufactured by BYK-Garder) using a 75 um applicator, and dried to prepare a coated article.
And, the specular reflectance of a surface of the resulting coated article was measured.
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[0206] In addition, re-dispersibility of the prepared coating composition was assessed. The results are shown in the
following Table 4.

Example 25

[0207] According to the same manner as that of Example 24 except that 10 parts by weight of the polymer particles
coated with silica obtained in Example 8 was used, a coating composition was prepared. In addition, as in Example
24, measurement of the specular reflectance and assessment of re-dispersibility were performed. The results are
shown in the following Table 4.

Example 26

[0208] According to the same manner as that of Example 24 except that 100 parts by weight of the polymer particles
coated with silica obtained in Example 11 was used, a coating composition was prepared. In addition, as in Example
24, measurement of the specular reflectance and assessment of re-dispersibility were performed. The results are
shown in the following Table 4.

Comparative Example 18

[0209] According to the same manner as that of Example 24 except that 10 parts by weight of the polymer particles
obtained in Comparative Example 4 was used in place of the polymer particle coated with silica used in Example 24,
a coating composition was prepared. In addition, as in Example 24, measurement of the specular reflectance and
assessment of re-dispersibility were performed. The results are shown in the following Table 4.

Comparative Example 20

[0210] According to the same manner as that of Example 24 except that 10 parts by weight of the polymer particles
coated with silica obtained in Comparative Example 5 was used, a coating composition was prepared. In addition, as
in Example 24, measurement of the specular reflectance and assessment of re-dispersibility were performed. The
results are shown in the following Table 4.

Comparative Example 21

[0211] According to the same manner as that of Example 24 except that the polymer particles coated with silica were
not blended, a coating composition was prepared. In addition, as in Example 24, measurement of the specular reflect-
ance was performed. The results are shown in the following Table 4.

Comparative Example 22

[0212] According to the same manner as that of Example 24 except that 20 parts by weight of the polymer particles
coated with silica obtained in Comparative Example 7 was used, a coating composition was prepared. In addition, as
in Example 24, measurement of the specular reflectance and assessment of re-dispersibility were performed. The
results are shown in the following Table 4.

Example 27

[0213] 50 parts by weight of the composite particles obtained in Example 1 was blended in 400 parts by weight of
an aqueous binder solution (trade name "Bironal MD1200", manufactured by Toyobo Co., Ltd.) (binder resin about 120
parts by weight) using a polyester resin as a binder resin, and water and alcohol as a solvent, and the materials were
uniformly dispersed to prepare a coating composition. This coating composition was coated on a white black covering
paper (manufactured by BYK-Garder) using a 75 um applicator, and dried to prepare a coated article. And, the specular
reflectance of a surface of the resulting coated article was measured.

[0214] In addition, assessment of dispersibility of the prepared coating composition was performed. The results are
shown in the following Table 4.

Example 28

[0215] According to the same manner as that of Example 27 except that 50 parts by weight of the particles of Example
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3 was used, a coated article was prepared. And, the specular reflectance of a surface of the resulting coated article
was measured.

[0216] In addition, assessment of dispersibility of the prepared coating composition was performed. The results are
shown in the following Table 4.

Example 29

[0217] According to the same manner as that of Example 27 except that 50 parts by weight of the particles of Example
4 was used, a coated article was prepared. And, the specular reflectance of a surface of the resulting coated article
was measured.

[0218] In addition, assessment of dispersibility of the prepared coating composition was performed. The results are
shown in the following Table 4.

Example 30

[0219] According tothe same manner as that of Example 21 except that 50 parts by weight of the particles of Example
6 was used, a coated article was prepared. And, the specular reflectance of a surface of the resulting coated article
was measured.

[0220] In addition, assessment of dispersibility of the prepared coating composition was performed. The results are
shown in the following Table 4.

Table 4
specular reflectance (%) | assessment of dispersibility

EX.24 19.88 O
EX.25 27.54 (@)
EX.26 15.23 O
EX.27 20.17 (@)
EX.28 19.38 (@)
EX.29 18.42 (@)
EX.30 20.53 O
COM. EX.18 36.43 X
COM. EX.19 35.92 X
COM. EX.20 78.98 -

COM. EX.21 29.96 X

[0221] As apparent from Table 4, it is recognized that the coating composition of this invention has better re-dispers-
ibility, that is, dispersibility stability also in an aqueous system.

(Examples and Comparative Examples of Molded Article)

Example 31

[0222] 30 g of the polymer particles coated with silica obtained in Example 12 was added to 300 g of a methyl
methacrylate resin (MG-5 manufactured by Sumitomo Chemical Co., Ltd., refractive index 1.49), the materials were
blended with a food mixer for 3 minutes, supplied to an injection molding machine, and injection-molded to obtain a
light diffusible molded article having a length of 100 mm, a width of 50 mm and a thickness of 2 mm.

[0223] The total light transmittance, the haze and the diffused light transmittance of this light diffusible molded article
were measured by the aforementioned methods, respectively. The results are shown in the following Table 5.

Example 32

[0224] According to the same manner as that of Example 31 except that an amount of the polymer particles coated
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with silica to be added was 45 g per 300 g of a methyl methacrylate resin, a light diffusible molded article was obtained.
Further, as in Example 31, the total light transmittance, the haze and the diffused light transmittance were measured.
The results are shown in the following Table 5.

Example 33

[0225] According to the same manner as that of Example 31 except that 3 g of the polymer particles coated with
silica obtained in Example 14 was used per 300 g of a methyl methacrylate resin, a light diffusible molded article was
obtained. Further, as in Example 31, the total light transmittance, the haze and the diffused light transmittance were
measured. The results are shown in the following Table 5.

Example 34

[0226] According to the same manner as that of Example 31 except that 30 g of the polymer particles coated with
silica of Example 15 as a polymer particle coated with silica was used per 300 g of a methyl methacrylate resin, a light
diffusible molded article was obtained. Further, as in Example 31, the total light transmittance, the haze and the diffused
light transmittance were measured. The results are shown in the following Table 5.

Comparative Example 21

[0227] According to the same manner as that of Example 31 except that 3 g of the polymer particles obtained in
Comparative Example 8 was used per 300 g of a methyl methacrylate resin in place of the polymer particles coated
with silica, a molded article was obtained. Further, as in Example 31, the total light transmittance, the haze and the
diffused light transmittance were measured. The results are shown in the following Table 5.

Comparative Example 22

[0228] According to the same manner as that of Example 31 except that 30 g of the polymer particles obtained in
Comparative Example 9 was used per 300 g of a methyl methacrylate resin in place of the polymer particles coated
with silica, a molded article was obtained. Further, as in Example 31, the total light transmittance, the haze and the
diffused light transmittance were measured. The results are shown in the following Table 5.

Comparative Example 23

[0229] According to the same manner as that of Example 31 except that 45g of the polymer particles coated with
silica obtained in Comparative Example 5 was used per 300 g of a methyl methacrylate resin as a polymer particles
coated with silica, a molded article was obtained. Further, as in Example 31, the total light transmittance, the haze and
the diffused light transmittance were measured. The results are shown in the following Table 5.

Comparative Example 24

[0230] According to the same manner as that of Example 31 except that polymer particles coated with silica were
not blended, and only a methyl methacrylate resin was used, a molded particle was obtained. Further, as in Example
31, the total light transmittance, the haze and the diffused light transmittance were measured. The results are shown
in the following Table 5.

Example 35

[0231] According to the same manner as that of Example 31 except that the composite particles obtained in Example
15 were used, a light diffusible molded article was obtained. Further, as in Example 31, the total light transmittance,
the haze and the diffused light transmittance were measured. The results are shown in the following Table 5.
Example 36

[0232] According to the same manner as that of Example 31 except that the polymer particles coated with silica
obtained in Example 16 were used, a light diffusible molded article was obtained. Further, as in Example 31, the total

light transmittance, the haze and the diffused light transmittance were measured. The results are shown in the following
Table 5.
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Example 37

[0233] According to the same manner as that of Example 31 except that 45g of the polymer particles coated with
silica obtained in Example 17 was used, a light diffusing molded particle was obtained. Further, as in Example 31, the
total light transmittance, the haze and the diffused light transmittance were measured. The results are shown in the
following Table 5.

Example 38

[0234] 3 g of the polymer particles coated with silica obtained in Example 5 was added to 300 g of a methyl meth-
acrylate resin (MG-5 manufactured by Sumitomo Chemical Co., Ltd., refractive index 1.49), the materials were blended
with a food mixer for 3 minutes, supplied to an injection molding machine, and injection-molded to obtain a light diffusible
molded article having a length of 100 mm, a width of 50 mm and a thickness of 2 mm.

[0235] The total light transmittance, the haze and the diffused light transmittance of this light diffusible molded article
were measured by the aforementioned methods, respectively. The results are shown in the following Table 5.

Table 5
total light transmittance(%) | haze (%) | diffused light transmittance(%)
EX.31 83.17 97.55 81.13
EX.32 81.79 98.77 80.78
EX.33 89.25 90.21 80.51
EX.34 82.95 98.23 81.48
EX.35 83.52 97.39 81.34
EX.36 81.21 98.56 80.04
EX.37 84.23 95.48 80.42
EX.38 88.93 91.83 81.66
COM. EX.21 81.56 87.78 71.59
COM. EX.22 76.32 94.38 72.03
COM. EX.23 76.21 96.59 73.61
COM. EX.24 92.34 0.83 0.77

[0236] As apparent from Table 5, since the light diffusible molded article of this invention retains the higher total light
transmittance and the higher haze as compared with the molded article in which the conventional polymer particle or
composite particle was blended, the diffused light transmittance is as high as 80% or more, and it is recognized that
the diffused light is effectively transmitted.

[0237] The polymer particle coated with silica of this invention is excellent in light diffusibility and reflectivity, and can
be utilized in many utilities such as paints, by utilizing those properties. Further, since the polymer particle coated with
silica of this invention is excellent in light diffusibility and reflectivity and, further, the method for producing the polymer
particle coated with silica of this invention can produce the particle without applying a strong mechanical shear force,
the polymer particle having low Tg can be easily coated with a silica film.

[0238] In addition, since the coated article of this invention has the suppressed surface specular reflectance, it is
effective in the field requiring matting and glare protection. In particular, since the optical member of this invention can
be excellent in the light transmittance and the light diffusibility, it is effective in the field requiring the high light diffusibility
and light transmittability, such as an illumination equipment cover, a light guide plate, and a screen for a projection
television.

[0239] Further, the light diffusible molded article containing the polymer particle coated with silica of this invention
can be used optical components such as illumination equipment cover, lens, electroconductive plate, video disc, and
screen for projection television, cosmetic container, front plate of vendor machine, signboard, merchandise display,
and table container.
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Claims

10.

1.

12,

A polymer particle coated with silica comprising: a polymer particle derived from a polymerizable vinyl-based mon-
omer; and a silica film covering the polymer particle, which makes a surface of the polymer particle expose so that
an aperture ratio of 0.1 to 1 is possessed and a height h of the silica film and a diameter D of the polymer particle
coated with silica have a relationship of 0.5 < h/D < 1, wherein the silica film includes a polyalkoxysiloxane oligomer
condensate.

A coating composition comprising: a polymer particle coated with silica comprising a polymer particle derived from
a polymerizable vinyl-based monomer, and a silica film covering the polymer particle, which makes a surface of
the polymer particle expose so that an aperture ratio of 0.1 to 1 is possessed and a height h of the silica film and
a diameter D of the polymer particle coated with silica have a relationship of 0.5 < h/D < 1, the silica film including
a polyalkoxysiloxane oligomer condensate; and a binder solution, wherein the binder solution contains a binder
resin and a solvent.

The coating composition according to claim 2, wherein an amount of the polymer particle coated with silica to be
blended is 1 to 150 parts by weight per 100 parts by weight of the binder resin.

A coated article, wherein the coating composition according to claim 2 is coated on a substrate.
An optical member, wherein the coating composition according to claim 2 is coated on a transparent substrate.

The optical member according to claim 5, wherein an amount of the polymer particle coated with silica to be blended
is 20 to 120 parts by weight per 100 parts by weight of the binder resin.

A liquid crystal display wherein the optical member according to claim 6 is used.

A light diffusible molded article comprising a transparent resin and a polymer particle coated with silica, wherein
the polymer particle coated with silica comprises a polymer particle derived from a polymerizable vinyl-based
monomer, and a silica film covering the polymer particle, which makes a surface of the polymer particle expose
so that an aperture ratio of 0.1 to 1 is possessed and a height h of the silica film and a diameter D of the polymer
particle coated with silica have a relationship of 0.5 < h/D < 1, and the silica film includes a polyalkoxysiloxane
oligomer condensate.

The light diffusible molded article according to claim 8, wherein the polymer particle coated with silica has a dif-
ference in a refractive index from that of the transparent resin of 0.01 to 0.10, and the diffused light transmittance
represented by an (equation), diffused light transmittance (%) = total light transmittance (%) X haze (%) X 0.01,
has a value of 80% or more.

The light diffusible molded article according to claim 8, wherein an amount of the polymer particle coated with silica
to be blended is 0.1 to 20 parts by weight per 100 parts by weight of the transparent resin.

A method for producing a polymer particle coated with a silica film which makes a surface of the polymer particle
expose so that an aperture ratio of 0.1 to 1 is possessed, and a height h of the silica film and a diameter D of the
polymer particle coated with silica have a relationship of 0.5 < h/D < 1, the method comprising, in the following
order, the steps of:

uniformly mixing 100 parts by weight of a polymerizable vinyl-based monomer, 10 to 500 parts by weight of a
polyalkoxysiloxane oligomer which is inert to the polymerizable vinyl-based monomer, and 0.01 to 10 parts by
weight of a polymerization initiator to obtain a monomer composition;

aqueous suspension-polymerizing the polymerizable vinyl-based monomer in the monomer composition in
the presence of a suspension stabilizer to obtain a polymer particle; and

adding an acid or base catalyst to condense the polyalkoxysiloxane oligomer.

A method for producing the polymer particle coated with silica according to claim 1, wherein the polyalkoxysiloxane
oligomer has a weight-average molecular weight of 300 to 3000.
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